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SUMMARY
1. Pasture serves two major purposes in Iowa farming: (1) 
It supplies roughage which is important to livestock production, 
and (2) It reduces erosion and helps maintain soil fertility. 
Because of its influence upon livestock production, pasture has 
a far-reaching influence upon the entire farm organization.
2. Pasture occupies approximately 28 percent of the farm 
land in Iowa. There is, however, a wide variation in the kind 
of pasture and acreage in pasture in the different parts of the 
state. Much of this can be accounted for by variations in topog­
raphy, and some by variations in soil fertility.
3. On soil types classed as undulating to gently rolling, less 
than 20 percent of the land is in pasture; on those classed as 
gently rolling to rolling the pasture acreage is between 20 and 
40 percent; and on soils with rolling to hilly topography between 
40 and 65 percent of the land is in pasture.
4. Permanent bluegrass is the most important type of pasture 
in the state, comprising approximately 80 percent of the total. 
Except in areas where sweet clover is grown extensively, a red 
clover-timothy mixture is generally used to provide rotation 
pasture. In southwestern Iowa sweet clover pasture is more 
extensive than red clover and timothy, and rotation pastures 
occupy greater areas than permanent bluegrass.
5. The percentage of farm land in hay increases with the 
percentage in pasture up to the point where pasture occupies 
45 percent of the farm land. Beyond this point the proportion 
of hay to pasture declines, though hay occupies a constantly 
higher proportion of crop land with greater percentages in 
pasture.
6. It requires from 1 to U/ 2  acres of good bluegrass to supply 
pasture for one cow during the grazing season. On some of the 
poorer soils in southern Iowa, howtever, as many as 5 acres of 
bluegrass may' be required. Red clover and timothy, when used 
as rotation pasture, has about the same carrying capacity as good 
bluegrass, but sweet clover will carry m.ore livestock from May 
until August than either bluegrass or red clover and timothy. 
It is not uncommon to find two or three cows per acre on sweet 
clover.
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7. The quality and acreage of pastures are important factors 
governing the amount of livestock kept. For instance, in Iowa, 
increases beyond 30 percent in the percentage of farm land in 
pasture are accompanied by increases in the number of cattle 
and decreases in the number of hogs. This relationship between 
pasture acreage and livestock numbers is less noticeable in the 
rougher areas.
8. The amount of pasture is related to both the amount and 
the kind of livestock. For example, whether a farmer chooses to 
graze and produce cattle, or merely to buy and feed them depends, 
among other things, upon the amount and quality of pasture. 
The relatively poor pasture in some parts of southern Iowa is 
partly responsible for the large number of sheep kept there. 
Similarly, the relatively good bluegrass pasture in northeastern 
Iowa is one of the elements responsible for the emphasis given 
to dairying in that area.
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The Place of Pasture in Iowa Farming1
B y  E dgar B . H urd2 and  H . L . T h o m a s3
T HOUGH nearly as much land in Iowa is devoted to pasture as to corn, pastures have received very little thought or 
attention. The reasons why pastures have been given so little 
consideration are: (1) the lower per acre returns from pasture 
than from corn, (2) the fact that pasture is more nearly a fixed 
element in the business, and (3) the somewhat prevalent belief 
that little or nothing worth the cost can be done to pastures to 
make them more productive. Pasture is important, however, 
because it supplies a type of feed which is essential for livestock,’ 
and enables the farmer to get a higher return from some rough 
areas than could be obtained from cultivated crops. Sometimes 
pasture helps to prevent erosion.
The purposes of this bulletin are: (1) to present a detailed 
description of the types of pasture in Iowa in acreage, type and 
yield of pasture in the different areas; (2) to find the reasons 
for variations in acreage, type and yield, and (3) to show how 
these variations or differences relate to the rest of the farm 
organization.
The data presented here were obtained from the Iowa Weather 
and Crop Bureau, the United States Federal Census, and from 
a field survey made cooperatively in 1930 by the Iowa Agricul­
tural Experiment Station and the Bureau of Agricultural Eco­
nomics of the United States Department of Agriculture. The 
first two sources of information furnished data by townships 
for the entire state. The survey was designed to collect by 
farms, essential information which could not otherwise be ob­
tained. Since the study was state-wide in character and it was 
impossible to survey all the farms in the state, it was necessary 
to take a sample enumeration in representative areas.
Sixteen areas, representative of the major soil types of the 
state, were studied. (See fig. 2.) In each área 30 to 50 farms 
were visited, and a record was taken of the amount and kind 
of pasture, together with the number and kind of livestock on
1Project No. 18 of the Iowa Agricultural Experiment Station.
2Mr. Hurd is now with the Bureau of Agricultural Economics, United States 
Department o f Agriculture.
3The authors express their thanks to John A. Hopkins, Jr., o f the Agricultural 
Lcononncs staff at Iowa State College, for his work in helping prepare the bulletin 
material for publication.
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each farm. Information on grazing and cultural practices was 
also obtained.
VARIATION IN AMOUNT OF PASTURE
Pasture acreages run largest in the eastern and southern parts 
of Iowa and smallest in the western and northern parts. In 
Ashton Township, Monona County, for instance, only 8 percent 
of the farm area was found to be in pasture, while in Union 
Township, Appanoose County, 68 percent was in pasture. These 
areas represent the extremes in the study. In addition to these 
differences in pasture acreage between different parts of the state 
there are also wide variations among farms in the same locality.
The land which is kept in pasture is often less productive than 
that in crops. Over a period of years the use of rough land for 
pasture may yield the greater return. Much of it would yield 
but little in crops and the value of the farm would be seriously 
reduced through erosion if crops were substituted for pasture. 
On the more productive soils the land is used more economically 
when a large part is planted to crops, even though the pastures 
in such areas have superior carrying capacity. Even in the more 
productive soil areas, however, it is usually profitable to keep 
a small part of the land in pasture for work stock or for cattle 
which are needed to utilize by-produce roughages.
The use of some land for pasture adds balance to the farm 
program. This pasture helps maintain crop yields by making 
possible a livestock system of farming which, in turn, permits
6
Bulletin, Vol. 28 [1934], No. 323, Art. 1
http://lib.dr.iastate.edu/bulletin/vol28/iss323/1
223
feeding crops on the farm and returning the manure to the soil/ 
FACTORS DETERMINING PASTURE ACREAGE
In Iowa, the variations in percentage of farm land devoted to 
pasture are closely related to differences in topography or soils. 
This appears to be true particularly if one analyzes the acreage 
in pasture by regions.
The economic environment is also important in determining 
the extent of pasture acreage for the state as a whole. Prices of 
farm commodities are sufficiently uniform to have only a minor 
effect in determining variations in amount of pasture within the 
state. But between farms, variations in mortgage indebtedness, 
taxes and personal financial status have a direct bearing upon 
the crop and livestock programs followed. 1 This study has not 
been sufficiently exhaustive to determine the effect of these latter 
influences; nevertheless, they are important considerations.
Individual farms in a community also differ in the percentage 
of the farm land in pasture, partly because of the personal 
aptitudes and circumstances of the farm operator, and partly 
because of the kind of tenure under which the farm is operated.
TO POGRAPHY
A topographical map, showing in relief the minor variations in
4While the relative importance of different crops are of interest to the farmer, 
he is much more concerned with how to use each type o f land in order that the 
income from the farm as a whole shall be as large as possible. From a production 
organization point of view the producer is primarily interested in the highest profit 
combination.
Fig. 3. Percentage of farm land in pasture, by townships (1929). 
Basic data obtained from Iowa Weather and Crop Bureau.
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topography for the entire state, has never been made. Soil sur­
veys in more than two thirds of the counties of Iowa, however, 
have made available information on the type and range in topog­
raphy of the soil in all the major areas.5 For the purpose of 
this study the various soil types have been classified according 
to the nature of their topography as follows:
RANGE IN TOPOGRAPHY SOIL TYPES (Illustrative)
PERCENTAGE OF 
LAND IN PASTURE
Bottomland, mostly level, sub­
ject to overflow and often 
poorly drained
Wabash
Lamoure
Usually all in pasture
Upland soils, level to undulat­
ing or gently rolling
Clyde*
Webster
Grundy*
Marshall
(Smooth Phase) 
Muscatine*
Less than 30 percent
Soils gently rolling to rolling Clarion
Carrington*
Tama*
Marshall
30 to 40 percent
Soils strongly rolling to hilly Shelby*
Clinton*
Fayette*
Lindley*
40 to 65 percent
* Acid soils. In general, acidity is important in determining the type of pasture 
rather than the amount.
Figure 4 suggests in broad outlines the chief soil and topo­
graphical characteristics of each of the five main soil areas of 
Iowa. A comparison of fig. 4 with fig. 3 makes it evident that 
topography has a direct bearing on the amount of land in pasture.
Of the group classed ‘ ‘ rolling to hilly, ’ ’ the Shelby and Lindley 
are especially important soil types in southern Iowa. They oc­
cupy as much as 50 percent of the area in some counties. In 
one township where Lindley is the dominant type, 68 percent 
of the farm land is in pasture, according to assessors ’ data. 
Clinton makes up a large portion of the soil area along the eastern 
border of the state, and especially in northeastern Iowa where 
there is also much of the Fayette type. Clinton and Fayette 
types comprise approximately 50 percent of the soils in Dubuque, 
Clayton and Allamakee counties where at least 45 percent of 
the land is in pasture.
The Marshall (smooth phase) and Webster, classed as level 
to undulating or gently rolling, are located in the northwestern
5Soil survey reports for the respective counties may be obtained from the Iowa 
Agricultural Experiment Station.
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Fig. 4. The percentage of land having a specified rahge in topography in 
each of the major soil areas of the state. Basic data from Iowa Soil 
Survey Reports.
and north central parts of the state, respectively. The Muscatine 
and Grundy of the same topographical group are located in 
eastern and southeastern Iowa. On farms of undulating to 
gently rolling topography, ordinarily less than 30 percent of the 
land is in pasture.
Between the soil types with smooth and those with rough 
topography, there is a group classed as gently rolling to rolling. 
The combined area of these types makes up a large portion, 
perhaps half, of the land surface in the state. This group in­
cludes the Marshall type in southwestern Iowa, the Clarion in 
the extreme north central, the Carrington in the northeast central 
and the Tama in the east central part of the state. If the soil 
is gently rolling in topography the farms usually have between 
20 and 40 percent of the land in pasture, which is average for 
the state as a whole.
Of the bottomland types, the Wabash is rather common 
throughout Iowa, with the Lamoure occurring chiefly in the 
northern portion where it is interspersed with more dominant 
types. The Lamoure soils are subject to overflow and are often 
poorly drained. As a result, they produce chiefly permanent 
pasture or wild hay.
In areas where more than one soil type is important or the
9
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TABLE 1. PROPORTION OF FARM LAND IN VARIOUS USES — 
AVERAGE 1925-1929.*
0 0 0
Soil types or 
combinations**
•O j) ^
K S S v 1 5 5 £
bd£ U0
~  ¡X® 1  g
County Township 0 £ u F
fe.S-S O « 3 2  a<; «h
L e v e l  t o  u n d u l a t i n g :
Webster Webster Gowrie 1 4 5 56 191
Marshall, smooth phase 
Grundy
Sioux
Henry
Holland
Canaan
16
17
4
7
57
62
1 3 1
1 5 5
Muscatine Muscatine Wilton 2 9 12 65 1 3 4
R o l l i n g :
Marshall-Wabash! t Mills Rowles 17 7 87 1 5 7
Clarion-Lamoure Palo Alto Lost Island 20 5 58 159
Tama-Wabash f t Grundy Melrose 2 0 8 59 2 0 0
Carrington-Clyde! t Fayette Scott 29 16 50 1 7 6
S t r o n g l y ' r o l l in g
TO HILLY;
Fayette Fayette Pleasant
Valley 4 6 1 4 51 1 3 1
Clinton Dubuque Center 4 3 17 52 1 6 5
Clinton Van Buren Henry 57 16 65 2 1 9
Clinton! Muscatine Mt. Pelier 50 13 5 7 179
Shelby-Grundy!! Wayne Jefferson 4 4 15 60 175
Lindley 
R iv e r  b o t t o m  :
Appanoose Union 68 11 72 186
Missouri Mills Plattville 20 5 86 143
Cedar Blackliawk Union 34 9 59 1 4 0
Cedar Muscatine Pike 34 6 72 1 8 4
*Basic data obtained from Iowa Weather and Crop Bureau.
** Location shown in fig. 2, page 222.
fMapped as Memphis in the U. S. Bureau of Soils Report.
tfHas reference to the area where these soils occur together.
topography is extremely irregular there is a greater variation in 
the percentage of land in pasture among individual farms than 
among the different areas.
The variations within a given area are presented in more detai) 
in fig. 5. This chart shows the relative frequency with which 
farms located in a small area have a given percentage of their 
land in pasture. For example, illustration A shows that on 50 
percent of the farms with Webster, a very uniform soil type, 
between 10 and 20 percent of the land is in pasture. The extreme 
range on individual farms is from 5 to 45 percent. In the areas 
having a gently rolling topography, as represented by A to H 
in fig. 5, a fairly definite percentage of land is in pasture and 
relatively few farms vary widely from this percentage. In some
10
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Fig. 5. Individual farm variations in the percentage of farm land in pasture by soil areas (1925-1929). 
(Bee fig. 2 for location of soil areas.) Basic data obtained from the Iowa Weather and Crop Bureau.
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of the rougher areas, represented by I to 0 , there tends to be a 
wider percentage of land in pasture and a wider variation from 
farm to farm. The extreme range in the percentage of farm 
land in pasture among farms in a given area is observed to be 
from 5 to 95 percent. The greatest dispersion is found on some 
of the river bottom soils.
In all parts of the state, timbered areas are closely associated 
with irregular topography in the rougher sections and along 
streams and drainageways (see fig. 7). The timber has been left 
fendingl though thinned in many cases, and the land which is 
not suitable for cultivation because of its rough topography is 
used for pasture. I f used for grazing, such lands can be made 
to contribute something to the farm income.
DRAINAGE
Throughout northern Iowa some areas are devoted to pasture 
or wild hay because natural drainage is inadequate for the pro­
duction of cultivated crops. Considerable land along river bot­
toms is used for pasture because it is either poorly drained or
Fig. 6. A relatively level field of Clinton badly eroded as a result of 
too many corn crops. It is now relegated to pasture.
12
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Fig. 7. Percentage of farm land in woodland pasture, by townships 
(1929). Basic data obtained from the United States Census.
subject to frequent overflow. Usually these lands will continue 
to be used for pasture because the cost of draining them and the 
loss of their present production as pasture would not be offset 
by the probable returns if they produced cultivated crops. Gen­
erally land of this type occurs in small areas and the lack of 
drainage does not interfere with its use as pasture.
LAN D  TENURE
Figure 8 shows that, for each area, owner-operated farms have 
a slightly larger average proportion of the land in pasture than 
tenant-operated farms. This variation is slightly greater where 
less than 30 percent of the land is in pasture than in areas having, 
from 40 to 60 percent. On the Clinton and Lindley soil types, 
practically no difference is found in the pasture percentage be­
tween owner and tenant-operated farms. In the rougher sections 
of the state the pasture acreage is determined almost entirely 
by topography. Both owners and tenants tend to cultivate ail 
of the land fit for that purpose. In level areas the farmer has 
more choice in deciding how much land to keep in pasture.
Figure 8 also shows that there is a greater difference in the 
percentage of land used for pasture between the different soil 
areas than there is between owners and tenants in the same area. 
This suggests that the natural conditions within an area are more 
important in determining the amount of pasture than is its 
tenure. On the other hand table 2 shows that areas having the
13
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Fig. 8. Land tenure and percentage of farm land in pasture, by soil 
areas (average 1925-1929). See fig. 2 for location of soil areas.
smallest amount of pasture have the most tenancy. The average 
farm in the Webster area has 14 percent of its land in pasture 
and 70 percent of the farm area operated by tenants. Areas
Fig. 9. A herd of Brown Swiss cattle on bluegrass pasture of Cedar 
River bottoms.
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TABLE 2. RELATION OF PERCENTAGE OF FARM LAND IN PAS­
TURE TO TENURE AND SOIL TYPES.
Average 1925-1929.*
Farm land Percentage of farm area
Soil types or combinations** in pasture! t 
(percentage) Operated by owners
Operated 
by tenants
L evel to u n du latin g  
Webster 14 26 70
Marshall, smooth phase 16 42 52
Grundy 17 26 55
Muscatine 29 50 45
R olling
51Marshall-W abash 17 34
Clarion-Lamoure 20 31 56
Tama-W abash 20 29 62
Carrington-Clyde 29 40 57
Strongly  rolling  to h il l y
. 38Fayette 46 57 .
Clinton (near Dubuque) 43 54 28
Clinton (near Keosauqua) 57 56 35
Clinton (near Muscatine) t 50 52 32
Shelby-Grundy 44 44 48.
Lindley 68 72 22
1
R iver bottom 48Missouri 20 | 37
Cedar , 34 48 38
Cedar (Muscatine County) 34
I
28 . 61
*Basic data obtained from Iowa Weather and Crop Bureau.
**See fig. 2, page 222, for location of areas.
■¡■Mapped as Memphis in U. S. Bureau of Soils Report. _
■¡"¡•Percentage by farms not weighted by acres in deriving averages, 
percentages do not exactly represent township areas.
consequently
that have the most pasture have the least tenancy. On the 
Lindley, the average farm has 68 percent of its land in pasture 
while the percentage of this farm area operated by tenants is 
only 22 percent.
PERSONAL FACTORS
Some farmers prefer a highly developed livestock system, 
which may include dairying or beef cattle, and they leave large 
areas of their land in pasture. Other men emphasize the hog 
enterprise, sell surplus grain for cash and cultivate all of their 
tillable land. It is, however, virtually impossible to separate 
the influence of such .factors as topography and soil fertility 
from personal factors in determining pasture acreage. It would 
seem that a considerable part of the variations in pasture acreage 
from one farm to another, especially in smooth and gently rolling 
areas, is attributable to personal choice.
15
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TYPES OF PASTURE
Pasture is usually classified from the standpoint of manage­
ment into rotation pasture and permanent pasture. The latter 
is sometimes subdivided into permanent tillable and permanent 
non-tillable. Permanent non-tillable is also subdivided further 
into open pasture and woodland pasture. Thus, according to the 
Census reports for 1929, 52 percent of Iowa pasture is plowable, 
21 percent woodland, and 27 percent is other permanent non- 
tillable.6 In addition to this land ordinarily called pasture, there 
are crop by-product pastures such as stubble, aftermath and new 
hay seedings. In the customary classification of farm land these 
latter types of pasture are classed as crop land.
The native grass of Iowa is predominately bluegrass, and fields 
which are left seeded to any type of grass will gradually be taken 
by bluegrass. Consequently, nearly all permanent pastures in 
Iowa are bluegrass pastures. Since this is true, permanent pas­
tures are classified in this study either as bluegrass pasture or, 
if there were some trees in addition to the bluegrass, as woodland 
pasture. The type of “ grass”  used for rotation pasture varies 
as will be discussed later.
Figure 10 shows the average percentage of farm land in perma-
6Plowable pasture includes rotation pasture.
7 0 1--------  ---------------------------------------------------------------------------------------------------- ------- — —
H Bluegrass 4 W oodland P astu re
^  Y ///////Â  E o ta tio n  P a s tu re
Fig. 10. The percentage of land in permanent and rotation pasture by 
soil areas. (See tig. 2 for location of soil areas.) Basic data obtained 
from survey.
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nent and rotation pasture by soil areas. In the strongly rolling 
to hilly areas which were studied, 35 to 62 percent of the farm 
land, by townships, is in permanent pasture, while rotation 
pasture occupies only from 3 to 10 percent. In contrast, in the 
level and smooth areas from 8 to 21 percent of the farm land is 
in permanent pasture, and 4 to 14 percent in rotation pasture. 
A very large proportion of the permanent pasture in the areas 
surveyed consisted of bluegrass pasture. The rest was woodland 
pasture. With the exception of the Marshall-Wabash soil area, 
there is more permanent bluegrass than rotation pasture in all 
parts of the state. Bluegrass owes its preeminence to the fact 
that on most farms there is some rough land which it is advisable 
to keep in permanent pasture. This acreage is greater than that 
of rotation pasture. Also many farmers whose land is all tillable 
keep a limited acreage of bluegrass to protect them in the event 
that rotation pasture fails because of drouth or winterkilling.
Variations in percentage of farm land in permanent and rota­
tion pasture by individual farms are shown in fig. 11 for each 
of the soil areas. This figure also illustrates the extent to which 
rotation pasture is used to supplement permanent pasture on 
different farms and in different areas. In general, the amount of 
rotation pasture increases as the proportion of permanent pasture 
decreases. Some farms, however, have rather large acreages of 
both rotation and permanent pasture. This is especially true of 
farms with Fayette, Tama, Grundy and Marshall-Wabash soils 
and where cattle are numerous.
The kind of pasture classified according to soil type is shown 
in table 3. A mixture of red clover and timothy is by far the 
most important rotation pasture crop in Iowa. Because these 
crops are somewhat acid-tolerant, they are adapted to a large 
part of the state. In addition, they fit well into the Iowa crop­
ping system, and if the seeding contains a good portion of 
timothy, it will last several years. In southern and eastern Iowa, 
hilly land is often seeded with clover and timothy and left for 
3 or 4 years to avoid plowing and to reduce the dangers of soil 
erosion. In certain sections, notably Johnson and Iowa counties, 
timothy is harvested extensively for seed. Finally, clover and 
timothy constitute the chief rotation pasture because the resulting 
growth can be used either for hay or pasture. The usual practice 
is to pasture new seedings in the fall, use the first year’s crop for 
hay, and then pasture the second and third-year crops.
17
Hurd and Thomas: The place of pasture in Iowa farming
Published by Iowa State University Digital Repository, 1934
P
E
R
C
E
N
T
 O
F 
FA
R
M
 L
A
N
D
 
IN
 
P
A
S
T
U
R
E
A b o v e  O, % R o ta t io n  P a s tu re ,  B e lo w  0 ,%  P e rm a n e n t P as tu re
Fig. 11. Individual farm variation in the percentage of farm land in permanent and rotation pasture, 
by soil areas. (See fig. 2 for location of soil areas.) Basic data obtained from survey.
234
18
Bulletin, Vol. 28 [1934], No. 323, Art. 1
http://lib.dr.iastate.edu/bulletin/vol28/iss323/1
235
TABLE 3. PERCENTAGE OP DIFFERENT KINDS OE PASTURE 
CLASSIFIED BY SOIL AREAS.*
Total Percentage of pasture land
Percentage of 
rotation pasture
Soil type
N
um
be
r 
of
 fa
rm
s
Pa
st
ur
e 
pe
rc
en
ta
ge
 
fa
rm
 la
nd
W
oo
dl
an
d
pa
st
ur
e
Bl
ue
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R
ot
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n
pa
st
ur
e
R
ed
 c
lo
ve
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an
d
tim
ot
hy
Sw
ee
t
cl
ov
er
A
lfa
lfa
L evel to u n du latin g  :
Webster 51 13 0 62 38 58 36 6
Marshall, smooth phase 33 19 0 76 24 57 37 5Grundy 50 20 0 58 42 96 4
Muscatine 52 26 0 69 31 94 4 2
R olling  :
Marshall-Wabash 50 25 11 32 58 18 75 7
Clarion-Lamoure 49 20 0 62 38 27 58 14
Tama-Wabash 45 22 0 .69 31 100
Carrington-Clyde 47 26 0 78 22 100
Strongly  rolling  
to h i l l y : 
Fayette 52 44 11 67 22 74 21 4
Clinton (near Dubuque) 39 47 16 76 8 93 2 5
Clinton (near Keosauqua) •29 54 26 63 11 98 2
Clinton (near Muscatine) 29 50 13 76 11 80 6 14
Shel by-Grundy 50 44 5 76 19 96 2 2Lindley 30 65 13 82 5 100
R iver bottom  :
Upper Cedar River 33 30 8 76 16 79 j 13 8
Lower Cedar River 29 30
9
69 22 87 8 5
•“Basic data obtained from a sample of farms in survey for 1930; therefore, 
percentage o f farm land in pasture does not check exactly with tables 1 and 2 
which consist o f a 5-year average, 1925-1929.
Sweet clover is an important rotation pasture in western Iowa. 
On the Marshall-Wabash soils it occupies 75 percent of the land 
in rotation pasture, and rotation exceeds permanent pasture in 
acreage. Most of the soil in western Iowa is not acid, and the 
crop therefore can be grown successfully without liming. Sweet 
clover is also very productive; ordinarily it will carry from one 
to three cows per acre from about the first of May until August 
in the second year of its growth as well as furnish some pasture 
the first year. Sweet clover is also an excellent soil builder.
Sweet clover pasture is finding favor among farmers,in other 
parts of the state, too. Considerable acreages were found on both 
the Payette and Cedar River bottoms in northeastern Iowa. 
The expense of liming, however, together with the danger of 
losing livestock from bloat, operates somewhat against its ex­
pansion. Relatively small acreages of other crops are used for
19
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Fig. 12. Topography of Lindley. The Lindley is one of the roughest 
soils in the state. It is used mostly for pasture and timber.
rotation pasture. These, in the order of their importance are 
alfalfa, sudan grass, rye and rape.
PASTURE IN RELATION TO OTHER CROPS 
In addition to the crops grown for pasture, other crops are 
produced in Iowa to make possible a livestock system of farming. 
Chief among these are the various hay crops and, to a minor 
extent, clover or timothy grown for seed and soybeans grown 
alone. With the exception of sweet clover grown for seed, these 
crops are grown most extensively in the areas with high pasture 
acreages, that is, where topography is roughest. These crops 
(pasture, hay, clover seed, timothy seed, and soybeans grown 
alone) constitute the grass and legume forage crops of the state. 
Of the acreage devoted to these uses, 75 percent is in pasture and 
25 percent in hay.
This very definite relationship exists because lands having a 
moderate to steep slope will not stand a corn-oats system of 
farming to the same extent as lands having an undulating to 
level topography. While it is true that hay and pasture crops 
attain their value from livestock, alternatives to raising these
20
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crops are less advantageous in the rougher sections of the state 
compared with the smoother. On lands having the roughest 
topography in Iowa there is practically no alternative to blue- 
grass pasture.
Soils having a very low fertility are also used for pasture and 
hay crops more often than are soils of high fertility. Fortu­
nately, Iowa possesses no extensive sandy or ‘ ‘ hardpan areas 
used predominately for pasture and hay crops. An exception 
to this was found in the Cedar River bottoms where there are 
considerable areas of sandy land. This was used predominately 
for pasture, to a lesser extent for hay and occasionally for grain.
Figure 13 shows, by townships, the percentage of farm lana 
in grass and legume forage crops. There is a close correlation 
between the steepness of topography and percentage of farm 
land used for grass and legume forages. Consequently, the 
areas of high percentage of grass or legume forages, as shown in 
fig. 13, correspond closely to the areas of rough topography.
By comparing fig. 14 with fig. 3, one notes a rather close 
correspondence between hay and pasture acreage. The more 
pasture a township has, up to about 45 percent of the farm land, 
the more of its area is devoted to hay. "With this percentage of 
farm land in pasture, hay amounts to about 15 percent. Where 
pasture exceeds 45 percent in any township, the hay acreage
21
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Fig. 14. Percentage of farm land in hay, by townships, 1929.
tends to be somewhat less than 15 percent. This relationship is 
presented graphically in fig. 15. The relation between hay and 
pasture acreage shown in fig. 15 is to be expected since both crops 
serve similar purposes in the farm organization. Hay and pas­
ture supplement each other in the feeding program. Pasture is 
used in the summer and hay in winter. To the extent that the 
amount of pasture limits the number and kind of livestock kept 
on the farm, it also determines the amount of hay needed for 
winter feeding.
O IO ZO  3 0  A O  5 0  6 0  70
PERC ENTAG E O F FARM  LA N D  IN PA STU R E
Fig. 15. Relationship between the percentage of farm land in hay and 
in pasture.
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The actual ratio of hay to pasture acreage varies to some extent 
in different parts of the state, with the relative yields and qualities 
of the twro crops, the type of livestock and the kind of other crops 
grown. In southern and southeastern Iowa the ratio of hay to 
pasture acreage is relatively higher than in other sections. In 
this area a large part of the crop land other than hay is used 
for corn with small grains occupying a minor position. Corn, of 
course, makes a heavier drain on fertility of thé soil than small 
grain and leaves the land more subject to erosion. Growing 
mora hay in the rotation tends to keep down the amount of 
erosion. The area required for hay to supplement pasture is 
increased by the fact that more of the hay here is timothy and 
less is clover and alfalfa than in other parts of the state. Tim­
othy has neither the yielding ability nor the feeding value of 
these other hays.
The requirement for hay is also relatively large compared 
with pasture in northeastern Iowa because dairy production, 
which is important in this region, either requires or permits a 
higher ratio of hay to pasture than most types of livestock pro­
duction.
A large portion of the hay in the north central part of the
Fig. 16. A view of Shelby soil type, with its characteristic gullying. 
Land of this type is typical of southern Iowa pasture.
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state, and west toward the Missouri River, is alfalfa. The yield 
of alfalfa is higher than that of red clover or timothy; conse­
quently, fewer acres of it are required to give the usual comple­
ment of hay to pasture. This is another factor working for a 
small hay acreage.
It has been noted that farmers tend to regulate their hay 
acreage in accordance with the amount of livestock they can 
pasture during the summer. Some of the factors which cause 
this relationship to vary are the nature of the cattle enterprise 
(whether commercial feeding, dairying, etc.), the type of other 
crops, soil fertility and topography.
PASTURE UTILIZATION
The preceding discussion has been concerned with the amount 
of pasture in the different parts of the state and the reason for 
the variations. It is also necessary to consider the quality of the 
pasture in connection with the farm organization.
Two methods were used to estimate the quality or carrying 
capacity of pastures. First, animal units, equivalent to one cow. 
were computed for all livestock actually grazed on the individual 
pastures included in this study. These units were used in deter­
mining tho number of acres of pasture per animal unit for the 
season.7 Second, an estimate was made of the number of acres 
required on the different farms to care for one cow during the 
ordinary grazing season—from May until November. The rela­
tive quality of the bluegrass pasture in the different areas studied 
is shown by the data presented in fig. 17, in which the pasture 
acreage in each area studied is grouped according to the number 
of acres actually used to pasture one animal unit.8 For the most 
part, from 1 to 2y2 acres of bluegrass per cow are used on soils 
such as the Webster and Marshall. Pastures on these soils seem 
to be the most productive of any in the state. The range is 
slightly greater—fr,om 1 to 3i/2 acres per cow—on most of the 
Clarion-Lamoure, Grundy, Muscatine, and Tama-Wabash soils. 
In the rougher areas, represented in fig. 17 by illustrations I to 
N, inclusive, the results indicate that from 2 to 5 acres of blue­
grass per cow are used. The Lindley type in the southern part 
of the state represents the extreme, with a range of 2 1/ 2  to 6 
acres per cow.
Tin this study eight-tenths horse, one cow, seven sheep or seven hogs are considered 
as equal to one animal unit. Also, three young stock or yearlings equal one mature 
animal. .
SA11 livestock data have been adjusted to the 6 months grazing season.
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It is apparent that variations in soil and topography affect 
the quality as well as the amount of pasture. In the rougher 
areas of the state, soil is less productive, and the pasture is of 
lower quality as indicated by the acres required to pasture one 
animal unit. Neutral soils apparently produce bluegrass of 
heavier growth than acid soils of the same topography. This can 
be observed by comparing illustrations A  to D (neutral soils) 
with E to H (acid soils) in fig. 17. The quality of pasture in 
northeastern Iowa may be compared with that of southern Iowa, 
by comparing illustrations I and L (northern soils) with J, K 
and N (southern soils) in tig. 17. It would seem that fewer 
acres are required per cow on the Fayette and Clinton soils 
(near Dubuque) than on the Shelby, Lindley and Clinton (near 
Keosauqua) .*
From 1 to 2 i/2 or 3 acres of rotation pasture are ordinarily used 
per cow, indicating that the average rotation pasture has about 
the same carrying capacity as the best bluegrass. Sweet clover, 
grown for the most part on very productive soils in the western 
and north central parts of the state, carried only slightly more 
livestock on the average than good bluegrass and red clover- 
timothy pastures. Many farmers, however, got poor utilization 
of their sweet clover pasture because of trouble with livestock 
bloating. In the field work it was not unusual to find from two 
to four cows being pastured on an acre of sweet clover. This, 
however, was only for a short season, usually from May until 
August. "When these data are adjusted to the standard 6 months’ 
grazing period, sweet clover appears to have carried for the 
season about the same amount of livestock as other types of 
pasture. Sweet clover probably makes its greatest contribution 
as pasture when it is used to supplement permanent bluegrass.
Table 4 shows the average and the range in carrying capacity 
of pasture in the different areas in terms of acres per cow as
»The climate as well as the soil might be expected to influence the quality of 
pasture as between northern and southern Iowa. Space does not permit a complete 
presentation of the evidence here. The following facts were obtained from the 
records of the United States Weather Bureau:
(1) Northeastern Iowa has cooler temperatures than south central Iowa during 
the time of year' when the temperatures are highest, especially during the nights.
(2) The average rainfall is higher during the growing season in south central 
Iowa, but northeastern Iowa has a more uniform distribution of rainfall during the 
growing season and a higher average rainfall in August when the temperatures 
average highest.
(3) The time between rains is longer in south central Iowa than in the north­
eastern part o f the state.
(4) The frequency o f rains exceeding E inches is greater in south central than 
northeastern Iowa.
(5) The humidity is higher in northeastern than in south central Iowa.
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Basie data obtained from survey.
estimated by the individual farmers. These results are not 
materially different from those shown in figs. 17 and 18.
The extreme range in carrying capacity indicated by the data 
presented here is perhaps partly due to the difficulty which 
farmers have in making a close adjustment between pasture and 
livestock. For the farm as a whole, a rather close adjustment 
may be expected over a period of years, but individual pastures 
during short periods are often over- or under-grazed. Also, it 
is usual to have several kinds of livestock grazing on Iowa pas­
tures, and it is difficult to convert these to a common denominator, 
such as an • ‘ animal unit. ’ ’ This is true because different kinds 
of livestock get different proportions of their feed from pasture. 
Too, it is possible that the weights given in determining animal 
units may not be in proportion to the actual amount of feed 
received from pasture. Finally, the carrying capacity of pasture
27
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varies from year to year because of differences in weather, method 
of pasturing, weeds, etc.
TABLE 4. CARRYING CAPACITY OF PASTURES. 
Figures Are in Terms of Acres Required Per Cow as Estimated 
By Farmers, 1930.*
Soil areas
Permanent pasture Rotation pasture
Number Range Average Number Range Average
Webster 36 1.0-2.0 1.3 23 .3-3.0 .8
Marshall, smooth phase 30 .5-3.0 1.0 Ü .7-1.3 .9
Marshall-W abash 26 1.0-4.0 1.5 39 .3-2.0 .8
Clarion-Lamoure 33 1.0-5.0 1.6 29 .3-2.0 .8
Grundy 39 .5-2.0 1.2 30 .7-2.0 1.3
Muscatine 38 1.0-2.0 1.4 28 1.0-2.0 1.5
Tam a-Wabash 39. 1.0 2.0 1.1 28 .8-1.3 1.0
Carrington-Clyde 43 1.0-3.0 1.7 20 1.0-1.3 1.3
Clinton (near Muscatine) 29 1.3-5.9 3.0 12 1.0-2.0 1.3
Clinton (near Dubuque) 35 1.0-5.0 2.5 12 1.0-2.0 L3
Clinton (near Keosauqua) 23 1.3-5.0 3.0 11 1.0-3.0 2.5
Shielby-Grundy 43 1.3-5.0 3.0 21 2.0-3.0 2.5
Fayette 44 1.0-5.0 2.5 31 1.0-2.0 1.3
Bindley 29 2.5-7.1 4.0 10 1.3-3.0 2 4
Upper Cedar River bottoms 28 .8-2.0 1.3 11 1.0-2.0 1.2
Lower Cedar River bottoms 21 1.0-4.0 1.5 13 2.0-4.0 2.9
State average 1.0-3.2 1.7 .7-2.0 1.3
*Basic data obtained from survey.
INFLUENCE OF PASTURE UPON TH E LIVESTOCK SYSTEM
Grazing with livestock is the only way in which the farmer 
can make use of pasture. The proportion of land in pasture 
definitely influences the type of farm organization with respect 
to livestock enterprises. Of course the proportion of land in 
pasture does not entirely explain the livestock system which pre­
vails in any part of the state. In some sections, however, the 
amount and quality of the pasture is the most important factor 
affecting the livestock program.
The relationship between the farm land in pasture and the 
number of each kind of livestock grazed per 100 acres of pasture 
is evident in table 5. The number of livestock per 100 acres of 
pasturej in terms of animal units, decreases from one area to 
another as the percentage of land in pasture increases. This 
variation is due largely to differences in the carrying capacity of 
pastures and to the amount of other kinds of feed available in 
the several areas.
In smooth areas wdiere pasture and hay are of minor importance 
as compared with grain crops, large numbers of both hogs and
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cattle per ufiit of pasture are in evidence. Hogs, especially, are 
capable of getting along with a limited amount of pasture if 
other feeds are available. In some of the rough areas of the 
state where pasture occupies a large proportion of the farm land, 
and where the acreage of small grain and corn is correspondingly 
small, the cattle enterprise predominates and there are very few 
hogs.
TABLE 5. THE PERCENTAGE OF LAND IN PASTURE. AND NUM­
BER AND KIND OF LIVESTOCK PER 100 ACRES OF PASTURE.*
Different Soil Areas Arranged in Order of Percentage of Land in Pasture.
Soil area
Per­
centage 
of farm 
land in 
pasture
Livestock per 100 acres of pasture
Animal
units Horses Cattle Sheep Hogs
Webster 13 65 11 44 52
Marshall, smooth phase 19 82 9 51 135
Grundy 20 63 11 34 23 86
Clarion-Lamoure 20 67 8 50 2 49
Tama-Wabash 22 64 9 40 2 86
Marshall-Wabash 25 59 7 37 i t 83
Muscatine 26 66 7 44 7 83
Carrington-Clyde 26 54 6 40 9 36
Upper Cedar River bottoms 30 48 7 33 2 39
Lower Cedar River bottoms 30 36 6 24 29
Fayette 44 33 3 25 9 23
Shelby- Grundy 44 28 3 19 18 20
Clinton (near Dubuque) 47 42 3 35 11 22
Clinton (near Muscatine) 50 31 3 22 1 33
Clinton (near Keosauqua) 54 27 3 15 49 8
Lindley 65 24 2 14 47 8
*Bafeic data obtained from survey.
SOME REGIONAL VAR IATIO N S IN TH E  LIVESTOCK  
SYSTEM 10
This study touches upon the livestock program as it is in­
fluenced by pasture. Special attention will, therefore, be given 
to the livestock program in those sections where pasture occupies 
a relatively large proportion of the farm land.
Southern Iowa has more pasture in proportion to grain crops 
than any other section of the state. For this reason the beef 
cattle and sheep enterprises attain their greatest importance 
here. The percentage of the farmer’s income from cattle comes 
nearer equalling that from hogs in this section than anywhere
l#Space does not permit a complete analysis o f the livestock system in Iowa. 
Bulletin 256 o f the Iowa Agricultural Experiment Station discusses the livestock 
system more thoroughly and gives the reasons why it has developed in a given 
manner in different parts of the state.
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Fig. 19. A Clyde draw. Most of these draws need drainage for crop 
production, but as they are they make good pasture.
else in Iowa. In fact, in some limited areas it is even larger 
than from hogs. Here the cattle enterprise has to do more with 
the raising and grazing of cattle than with buying and feeding 
them. Sheep production, which is an important farm enterprise 
in some areas in southern Iowa, is carried on similarly to cattle. 
Because of the small amount of grain produced, southern Iowa 
raises fewer hogs than the remainder of the state. The soil there 
makes it necessary to devote much land to pasture instead of 
grain production.
The other area of importance from the standpoint of amount 
of land in pasture is extreme northeastern Iowa, as shown in 
fig. 2. The Fayette, Clinton, Tama soil areas are found there.
Emphasis on raising of beef cattle is greatest on the farms 
having the highest proportion of land in pasture. The lack of 
concentrates on these farms is more of a handicap to dairying 
than to growing beef animals. -As the amount of concentrates 
relative to pasture increases, emphasis on livestock production 
is shifted from beef cattle, first to dairy cattle and then to hogs.
The pastures of poorest carrying capacity (found in southern 
Iowa) are utilized mostly by sheep, and most of the sheep raising 
industry in Iowa is associated with these pastures. Sheep seem
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to do better than cattle on the mixed weed, grass and browse 
pastures of very low carrying capacity which occur in this area.
In other parts’ of' the state, notably those commonly known as 
the Eastern and the Western Meat Producing Areas, a smaller 
proportion of the land is in pasture, and a larger amount is used 
for production of feed grains. These areas have the right com­
bination of feeds (grain, hay and pasture) to support a highly 
developed livestock system. It is in these areas that hogs and 
cattle reach their largest numbers per 100 acres of farm land. 
Data are not available to show quantitatively just what contri­
bution pasture makes, in terms of roughage, to these enterprises. 
It can be said, however, that in western Iowa high quality blue- 
grass, supplemented with alfalfa and sweet clover, is one of the 
most important factors making possible an intensive beef in­
dustry. In a similar way, pasture in the proper amount makes 
possible an intensive cattle producing and feeding program in the 
Eastern Meat Producing area. The absence of sufficient pasture 
in the north central part of the state prevents the production of 
cattle, at least on a large scale.
Prom this discussion it is apparent that the amount and quality 
of pasture, in proportion to other feeds, is largely responsible 
for the character of the livestock system. Cattle, especially, are 
more dependent upon pasture and can ordinarily make better use
Fig. 20. Topography of Grundy. First-year red clover and timothy 
pasture on good land is valuable not only for its carrying capacity but also 
ecause of higher yields of succeeding crops of com.
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of it than most kinds of livestock. Hogs get a larger proportion 
of their feed as concentrates; consequently they are not so de­
pendent on pasture. A  limited supply of some kind of pasture, 
however, especially the more succulent rotation pastures, is very 
essential to satisfactory production of hogs in all parts of the 
state. Small pastures near the bam are often utilized entirely 
by hogs. Finally, pastures make a very important contribution 
to the farm business by furnishing feed for horses and mules. 
Information from the survey indicates that horses, when not 
working, were on pasture most of the time during the grazing 
season.
PASTURE MANAGEMENT 
It was not the purpose of this bulletin to discuss technical 
phases of pasture management. The importance of this subject, 
however, should be apparent from the preceding discussion. 
Pasture management naturally divides itself into the determina­
tion of three facts: (1) the amount of livestock the various 
types of pasture will carry economically, (2) the most efficient 
methods of grazing, and (3) the most desirable types of pasture 
culture both for rotation and permanent pasture. Attempts were 
made in the survey to obtain information on these points from 
the farmers interviewed. It was found, however, that very little 
genuine pasture management was practiced. I f the amount of 
livestock on farms had been adjusted closely to the amount of 
pasture, the number of acres per animal unit would not have 
varied as much as shown in fig. 13. While some of this variation 
was no doubt due to corresponding variation in the natural carry­
ing capacity of the pasture, a large part of it seemed to be 
because of over-grazing on some farms and under-grazing on 
others. The most usual method of grazing was to allow the live­
stock to have access to all the pasture all of the time. Practi­
cally no attempt was made to improve permanent pastures or 
rotation pastures after they were established except for some 
mowing of weeds.
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